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Best Available Copy 



( 

1 

mm&oftm - 

Bc*£»** v itJE*^ F;W^j*-*£ttrS*»<i;fl 
t>/hav^at)fi*6nfc*7C»fc»«dU iJE#*!lbfc 
X ^ F 7^-*K»l/Ta-K^y* U 
ffi&«»0>n— F^£ FJUBfflAU ftrEra— F^h 
)V<Dm£&\zttVT&&±ft*?&m&&##>* f9ES« 
^£&'Mbt* hJU<Di£-&i*-&a&Tft::£ 

\z<k o mex**^ f 5^—^ **fflrr a c £ 
m t-r ft w^/t ^ * - * frafls**. 

E*RKtll»Rfc*ttftd>ft< fcfc— t5©RTftRR«- 
»©:a— FJH£fciJ;*Jb, ME*iWBH9iMlc*H' 
ft 4>7& < t te— ^©RTtt* i3E&R£ 0 

^tssbTx-** fju/^*— ^^f^^en^M 

te©4>£< t"b— •S©*:*? A©X^# F/W^* 

*f tr#bTA^£ Y)Vny*~- ^$?»£»&tUb^R 

fc^fcflj&bfcSI 1 ©3- F^tv * SJfl^Tfi^flsU 

-*&RE*^bfc«i©»Mi#£*». ffrES# 
«#fc*»R*bfc»2©3~F:/***m>T*^ 
-tft^ £4*® ft ft ^ * - * iWf b#*. 
[Ma 5] A*l/fc*J*«*ft7^-Air»«rft# 



) #^¥4-3 6 3 000 

yt^ * £flrE^£ FJl*Wfc«i:©JS4MS#«X* 

5 a Tft-r ft t s^ft * > - * «F^kse 

fc<lR©:3 — F^ FJU©&* fcttbioEXft 71?^ 

7S^£fTP*&£*rtft - ^^i*tatrft«^ 

IR#H6] A*l/&WB*ft7l'-Afc#Bt** 

8bft»sn&*RK»t*»ft*«fc. tHW^MK* 
^-^fe^FJI/R^ftrTft^FRfc* MB^Vil/ 
Xy*-9 tm&^2 FJ)*?fls«&©S8#«#*** 
^R^rft*Rfc*^ft*^»^--^«HMl5RH 

7 ©«^T?RR«tt©»Hfe«£ W^-rft^®: 

mE«»©***«^Ti»»rftx^^ fjk*?;* 
-*©fi^fc«H**jETft*afc* itEfi^fcRfc* 

**/hftrfta?ft«3RM&w*t"ft : Pa t s^rrft - 

<h SttRW ft 7 > - * W^MUSR. 
[HS«7] A*bfc*^«-9«7^-AlC»Wrft^ 
tOE»^«*te*»bTX^h/I//X9^-^«t 

«>3fe«>6n/t5fcR«tt*«)ft*«i:, WWA^F^ 
7^-^^^^F^S^fl^Tft^S:^ WEA^FJW 

^7*-^£t&E^ h;wm^ib®t©^«-^^x* 
7 fi^ft-r ft t &«rr ft ^ ^ - * flF#fcR« 

fc(iR©3— F^^ F;U©^&^ ^btSE^^ 
fcfeJtftR^^Hfe^»ffi»6*lfc^»ft:ltfi*ft. 

^©»*RT?1BR«»©»ft;R*ffl*Tft^afc- 
E«ffl©*^ SfflV^TB»tS7^? h;^7^-^© 
fi^ibffiE^^IETft^aiiv ISES^bffifw^fta^ 
«2€^a6«»6nfc^««»«»bttlE*»Se*'> 

ftt-*R?ft«*wsrt*Tft*Rt ft^flrrft ^ 

Rtl-ft^/t^^-^fWflaiR. 
[0 0 0 1] 

— h, »K 8 k b/sK"PCWaR?r«FWbTft*W 

*fls*aiz«-rftfc»©#^5^*-^»*fls*s»-fe 

WBRfcBfft.' 
[0 00 2] 

[«*©S^] ^Fm^^r 8 k b/s«T©fiVMf-y F 
lx-FT»*flst"ft*ittbTI4. M. Sch 

roeder and B. AtalftCi;^ "Cod 
e-excited linear predict! 
on:High quality speech at 
very low bit rates" (Pro 
c. ICASSP, PP. 9 3 7 - 9 4 0, 1 9 8 5 
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(3) 



Sg|f4-3 6 3 0 0 0 



fcHlfclUt CStBl) ^ KlelJ nftfclCJ; 
5 "Improved speech quality. 

and efficient vector qua 
ntizationin S EL P". V(P.r..o c I C 
ASSP, pp. 1 5 5 - 1 5 8, 1 9'88f) £MV 
fclfeX (£B*2) ^fcE«S*VCV>£CELP (Cod . 
e Excited LRC Coding) ^»5nT 

2 0ms) ^w^m*©*^ h;l^tt& 

/hKP^i?-^7 A WJ *.« 5ms) lC#9JLv 

ro$8^ £> & 3 — Y~?y9ftt> MSi V ftm^ \z «fc 

[0 0 0 3] CELP^Otfy hW— h€rS5ICfi« 
[0 0 04] 

[^##&L«fc5£T*S£@] illfcCELP^;. 

T?tt. Yfon?*— *tiTLPC»ffi:J:D* . 

»*. a***?«*fl5#»v*snTi3D. iowlp. 

?kb/s) s«c!>br-s/Hk^in?fto&. celp 
<D\fy h»<£4. 8kb/s«Ti:fi«ftt5fce!)i:« 

LP c;x^>-^£«fc OWttfclWTsaiStl/ 
T, Mor ly aBcfc«£& "Transform co 
ding of speech using a we 
ighted vector Quantizer, " 
iSl/^lfeX (IEEE J. Sel. Areas, C 
ommun. . pp4 2 5-4 3 1, 1 9 88¥) CSC 40 
IRS) mz^ML^nit^ hfr-X*5*rT<ti&*l!ilt 
ISIgSnTV^^ ^n-Ct>-7U— A$>fc0 2 7-3 0 

[0 0 0 5] 2 £K\ hJU/X^* — ^OS^^fbtr 

[0 0 0 6] ^HOl^d ±»LfcBJB**»ft 



[0 0 0 7] 

[0 0 0 8] "M^coRiHfciS*^?^-*^^* 
frlfc&TctefcX'^ ^S»*U t5E#SH 

j: r> ^ # h jw t ^ * - * & a^Htrr £ ^ £ * «« 

[0 0 0 9] I3 0^l:J:5f^7^-^??#it:* 

OTBSTfc Lfe^ t^»»J* L^:® 2 (O 3 - H ^ v 0 $> 

[0 0 10] S4cb»q9(w<i:^ : g i ^A5^-^fflF#^ 
-Ai!3t)S^S&Wt^7l/- AI*»§JL, ME* 
LT^^i7 hJW^5^-*&^3t*&*lfc*ft3K^* 
MAb&S 1 ©a-H^y ? MWffFftU ^0'J> 
MEaTflsUfc«to»yMB#**ft* JWEJS»fi#* 
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(4) 



[0 0 11] nsvSfflK.&ttFn? 

w«^MM"**a2:. 8jE*^>)w^j*' 
con— K;wbft* fc»Ctt(ax*^»Tfl5ic^«- - 

**a&. wbx*9 bw?*- 

con— h;i^cD#^te«fUWEx*9*?fl:te*^ 

«»»T*»««©*^«*ffl*^*T-at/i(rE« 

s^awe* & n&**tf»**LiaEW»s«r*/Mb-r 
*a : fft«*w*a*'r*^afcfe ; ftrr* c 

[0 0 14] 

[0 0 15] fa^OS^OTTS^n 
ttSSnfc*^* 5^** 5£> 



4-363000 



5 



fcHM»©IB# : FW (LPC) #«WfcfcJfllr»*£fc*«T 

vt^y-^iJBlvrRWSfrS. LSPOAfltfMtlrJ*. 

**Stt, tttficfcl'** "Quant izer.desig 
n in LSP speech ana. lysis- 
synthesis, n trnvtzmx (ieee j. 

Se 1. Areas Commu n. -.p p 4 2 5 - 4 
3 1, 1 9 8 8*>-(X£*4) »fe^«T#S.-. 1 
[0 0 16] 4MBB510-Ott, LSP*PJfcA*U.K 
*5cro»WU (K<P) ;-K«f90LSPW. 

150-1 — 150 -N*K*7C*fc^»<Hfl£L/ 

T*©**«lrtT*e:fc*"C**^-cc:Trtti-s.p«« 

[0 0 17] 

[ftl] * 

[0 0 18] "TAco' utt, F^y ^IC^^n 

[0019] ::t^H^^ i 50-1-150- 

StT««t*. #BO»8tt; WAtfL i nde, B 
11 z o, G r a yttl£<£<5 "An algori t hm 
for vector quant i z a t i ond 
esign" tm\s1zm$i O0R 5) «*#«T«*. 
[0 0 2 0] f>WtHfc«l 1 0T?fcL' K&7C»fc 

[0 0 2 1] 
[&2] 

D = £ [6>i -6>' ij] a 

[0 0 2 2] r^Tfcoi ttAaUfc i &B<PL S P, 
to* wtej hMfflUT*lfel*|. 
CDLSPTfifcS, ^NVa^ai 1 0T?tttt2*fk 

wcMsaaai***. ws^ttinBi 6 ot?^ k&tc 

[0 0 2 3] 
[&33 
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(5) 



4#6Mt4- 3 6 3 0 0 0 



8 



E = ID i 
i-i 



[0024] «/h«3pj«i 7 0Tii mmmE&m&fc 

[0 0 2 5] *tCg?2 05EW©«^£Ifc^t~£« i2© 

v^x. B2*jBwc8wrr*. 

[0 0 2 6]'-Hte*^T, P*5c©^^ fjwi^>— 
ts, ccx3— F:/3>£2 l 0Q3— F**£ F;W fc 20 

X. A*CDX-** FJW15*-* fc 

u cn^S2<?[)^^h;vs : P j fb«S2 3 cvHwrr*. 

MflDjft»&a'r»2»=3-F^*2 4 0-1^2 4 0 
1, K2&AV^. S6i:» K*7C*fc. ft2 03B^ 

JRfMftW»2 SOTtt. iRBT?U*a*ufcMa 
098)12:. ■2RBTX#^«ttaStlfc«ii©*T© 
fcftttfc»UT*«a«W*r*. */NWHI*2 6 OX 

0)3- F^£ h;Kz>ffl-&^^W^"rS- 
[0 0 2 7] Hex, H:/y£©¥Wtt, F 

Tfr5.-*&. JB2«>3-F:/y*<MfeWKk ttBHS* 

[0 0 2 8] ^IC, »3©»W£***J*/t?*-*ff 40 

[0 0 2 9] H3tt» mSCOftWOtttflLW-?*?* 

A (#JAfcf 3 0 — 4 Oms) ir#S3U 56 
A©*MW** AiDtiffl^^U 
-A («A«5-8ms) fc#MU 7 Aft 
< £ >b— ^©tf:/7 U—Afc#UT. P C»*r 

fcfrV**^* WW^*— JGTFXte, — « 
tit, 7 Iz-AftO 2 7 l/-Al:»l/TL P 



©tfZ/TV— AlC#L/TX-*# FJ17^*— 

^7 WM:OViTL P c»«f W tts. 
fc^WWt7^^.^ ®3©S?3 0 0, 3 0 5 
£&bXA#-r*o Sg^3 0 0*6^7V-A©O^ 

^ F ;w# (l s p) yt^pi T ^&«vvxK«&fr5v l 

FJV«?flrf83 1 014, 3 2 0 (mi 

.03- Y-?y$) fcffl^T, -AaUfci- s P/t?*— * 

jr>£08cD*mcOL S F/*7*— ^WfcWViX^fc* 

*J»T*ft. 3— F^ hJ^^f^ttCSRK 
tt, &nTV>S*?* C£X1£LSP<0 2 

[0 0 3 0] 
[»4] 



Di -X < LSP(i) -iSP'j(i> ) a 

[0 0 3 1] t«.L.SP-.(i)-ttA*^!*S® L . 
SPMft^t. LSP' j -(i) te3— Ft/ 

t*j#b©3— f^f^t*?), j = 1 ~2 B <b 
tt3-H^^O^b» X*So *4*a/Mtrs 

^ h;wSiHb«3 3 o ^fcHWrt"*. 

[0 0 3 2] ^m^P F;H»flS»3 3 0(1, ^ FJI< 
ITftS3 1 0©W#3-F^ h^t«R3-F^y 
^3 6 0 (3-H^y*2) *JH^T, «f3 0 5J:0 

[0 0 3 3] 
K5] 

Di -II LSP(i>-15P' (i) • Ai(i> 1 2 

[0 0 3 4] »5 1C55V^X, LSP* (I) 
i-T- itUS 1 0X*6b*i3— hJPT**. A 

i (i) - ^ 3 6 0 ©fftft 1 #IM 

— h;KC&£o T-SO^^ h;i*T-ftSB3 3 0 \t* 
»5**/JvftsT*««3-H^b^&*^ Ctl6& 

tUT^3 5 0^6ffl*-r*. «R3-F^*3 6 

o^mmmt, hw-->^ffiLSpm#ic^bx. 
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9 

[0035] i&vjj&tVT* immm&mi'* 

^a^-H^^OflSlt S. Wang 

"Per f orraance of no n 1 
inear ' predict Ion of speec 
h M tmisfrmiC (Proc. ICSLP, pp. 29 
-3 2, 1 9 9 0*) CSCK6) ^£#jrc#&„ %5 
—z>\*> ^m^Z Wl*Tfls«3 3 ORtMS&n-K:/ 
y$ 3 6 OCDftbtHC* SSlHlBSl^licfc^^^^V^ 

1 s oR6lC<k£> "Speaker - I ndepend 
entword recognition using 
a neural prediction mode 
1" fcHUfcBtt: (Proc. TCASSP. pp. 4 
4 1 -444, i 9 9 Of) C*ift7) &&&mX% 

[0036] mz. m^<o^m<D^m\zr>^xmmr 

[0 0 3 7] Sfc»^ WVS^fc£*4 7 Ote. 0 
S^SAAUfcL SPJiWJfc'** hJHTM4 1 0\Z 

WW*. 

[0 0 3 8] 
[»6] 

ISP. <i ) =LSP(i) -B-LSP' (i) 
[0 0 3 9] r £TBtel&T©IE<D£*T&ao «T 

T«B= 1 £bTBS£xIfc2>o 
[0 0 4 0] ^f#LSP E (i) (C»LT, 

-F^48 0*m>T^£ Wl*TMfcSfT5. JLC 

tRL£*-lfcS8^4 5 0^6W*T*. 
[0 0 4 1] »5©aEW©ff«ICO^TRWT 

BSHBfifl!>:7U— A (W«3 0-4 0ms) KirtJU 
L S P5j«fS8 1 0 ' 5TW«M©#«ffifcfi^7^ h)l< 

A^ h^A7^-^iLTH 
££Tte&*^? WW* (LSP) /X^-^fiS^T 

^ 1 2 0*fflt*T, A*UfcLSP/t5*-*£^ h 



6) ^?4-36 3 000 

JO 

ft^ntV^^ rCT?»4LSP«0 25WEH&^>^. 

l s p <d 2 mem*T&vtt sti 

[0 0 4 2] 
• [R7] 

D, -XJLSP ( i ) -LSP'j < i ) > 3 

10 [0 0 4 3] luTLSP (i) i^AAUfci^gOL 
SP^R^^T* PlJLSPOftftt**. LSP\ 
(i) tin-K^^a^Tr* J#l©3— K^f WW 
j = 1~2> (BB3-H?y>«E)^«) 

1 3 O^a^-TS* -EL2:T. =3— WU4ft7fc« 

/hfcr**>©&isig3«LT*>i:t>u &7co/jn?vv 
1 1 o nfca-p^ wnt^-r-r >t9X- 

j £X*7S^b»14 0£«ffl 5 5^feU^*r§o .. . 
a? [0 0 4 4] #K£«1 3 0B, A^3©LSPtM^n 
b;KOttt$«ffUT3attS«-9e <i) £ 

[0 0 4 5] 
[»83 

e { 1 ) =LSP ( 1 ) —LSP 1 j ( i ) 
[0 0 4 6] X*7§^M14 0H 

2 0te*V»T*tt£»&n&M«H (M£2 B : CCT 
Bttn— H^y^ 1 2 OWk'y Hft*3^T) O^-M 
^ WK0#4 I^L-C, 1 3 0 fc* Dfr#$ns 

55 »SBffl-»0»*l!iH&*ftl«K J T 1 »W3eUT*<. » 

^JfUTi**- ^ WWfiJtefc&l 1 0*>6W* 

t, i ^ic^s6S« enfctr^ ns*»v»r e 

14 5^t^ 
[0 0 4 7] *lr«6 0S8MC!>f*^fcO^TRWJ-r*. 

7 te*V>TH 6 i W-©»*J fcf* bft«*K*ttH 6 t 

[0 0 4 8] A^^S^flSffil 3 5H «lS130O 
fflAT&-&gfc*fl#e (1) fc#UT, 
m^©#ft&K£^fc?li£UT*3< c e (i) 

50 MffiS (CICITM^L) c0«M^*^>^>o 
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(7) 



S^4-3 6 3 0 0 0 



11 

[0 049] 
UK9] 

D«w ( i > = [e ( i ) - e' M ( i ) 3 2 

[0 0 5 01 ^--C. e * i (i) «X^7lf^O 



12 



[0 0 5 11 
IR10] 



.ISP ( 1 ) <LSP ( 2 ) <LSP ( 3 ) 

[0 0 5 2] cnSOttHSMffll/T, i^TCCDS^fc 
fie* r (i) &fflViT 1 - l&<^#^S^bg<BS 

[0 0 5 3] t»bi-lWLSP©Sa«6i^ 
[0 0 5 4] Jiao^T^fftlBiaftflBK^^^fcfc 

^a^a^w*. 

[0 0 5 5] MlSfftJHBl 6 5TI1 ifc*fcttV>, * 

[0 0 5 6] 
[*11] 

Dn'«ip8o(i) 

[0 0 5 7] ?<z>\Z, *«3B&«/JWW**5a:ft«€ 

[0 0 5 8] B7 05WOMt^WBflT 

HfcfcV^T. 7*5lTftSl7Sll 3— F?y 
#12 OK^T^fc^fcfcn^Ma® (M<2 B : £ 
C^Bttn— H^y^ 1 2 0Ob!y >R*5«'f") <on— 
F^# hJKE)**fcatbT, flW«13 0l:J:Dttff« 

I*fc^»je*&nfcHy Mk*ffiV*fe (i) 
[0 0 5 9] ±*d8MJifc*V>T. zx-Y?y9 120O 

mm \z H:a**HtJB»ft ^ 

[0 0 6 0] 



< <LSP<10> 

[0 0 6 1]"BC^ AW5 0 0*^m 
17WA» (W«2 0ffl8) ©**C* 

[0 0 6 2] 1.PC»*HSIK6 3 btt. 7^A0f^ 

»««ff v^*je* sh&*a'p 

[0 0 6 3] LSPW«540ll 
a&fcL S p/x^-^fcWftfcSnfc*^** y F$c 

So 

[0 0 6 4] 01 0BLSPa?fc®»5 4 0©«lJ8l& 

&71/-A^L S P/^^-^«:P*A*t6c 
[0 0 6 5] #SUHIK6 1 011 LSPfeP*X*U" 

K*7cro»«b ck<p) , k^tcT^lsp^ 

# Mk&^ffciHJSg6 2 o^a*"*"*. M^^rHblsl 
»6 2 0T?ft («AtfN) l^fcbfcNMWD. 

-3_ji^ro; #650-1-65 0-N*K*7C»fc*a6 

5\Z % LSPCO^RW©*^*^*^*^**^* 
< 0 h^fi-T"fcIsia6 2 0TH LSP.<01*B* 

&K^*t*2fc«^a*flsfifttt»u a=HKa© 
«*tfsiD©K*7cTMaac>«asuufca 

UCt£Vi3-F^y^ 6 5 0 - 2'*aVi-CLSP** 

[0 0 6 6] *aattffle!B6 6 0"CI4» K*7C«fcffl 
[0 0 6 7] '«/MqWBl»6 7 0 Til 

-rft«a©a-&***»* cott^-wH^ 

[0 0 6 8] *K> »2 05BW©SafiW©KM&fT5. 

aim w,2 ojffloW^^-i'ffWfc**** 
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[0 0 6 9] mi lOLS PffHtlffli7 0 0©iM 

[0 0 7 0] 0 1 2 fc&UT, ^SffiRStt^Bftli— 

f 7 0 5 3&^6A*U h;VS^ft[ei3a7 0 6 

bT«jaUfcSlCDr]-F^y^7 1 0£JfIl>TS^{fc 
t"*. cuTn — F:/:y2 7 l 0©^3-M^ bMt 

l» c;n*»M@fc7 1 2^ta*-r£. »«ia»7 1 2 
sa-r* (k<p) ..$R2p'<t?h)vm=Ht\Bi®7 1 sr 

(D3-F77^7 2 0-l-7 2 0'-N&ffl(r>TR32e 

r*. Afttt&ttfmH 1 0©^? FMH^isiKe 2 

[0071] «a^tf*^isi»7 5 0Tii im&xati 

>5^X0!>&*&i*£$&^7 7 oa>fcW:*rf 
[0 0 7 2] m*3tt*3©5fc9ifc,fc**J*7t9*-* 

[0 0 7 3] .0K;*H>T* A^jttf 8 0 0 3^6*^«-^ 
£A#U 17 WM3 0-4 0ras) 

[0 0 7 4] iJ-^^^-A»W!lI5lB8 2 0H, 

8ms) fc#SW*. 

[0 0 7 5] LPC#*t[hI§&8 3 Ott, ^#>7£tb btlft 
X^4> MWttfcSW/^^-^fcUT. LSP/^^ 

[0 0 7 6] L S PS^ftlHl»8 4 Ott. 7l^-AT* 

ft^L s p/^*— ^&T'»sftsn&«Tflsfc?y hSfi: 

TWWtU #fc»-»l« £UA«HP8 5 0a&>&ffl*r 



(8) #8§¥4-36 3 000 

14 

[0 0 7 7] 01 4ttLSPaTflSlHlB8 4 0©8I*& 
jR-ryny^HT**. HKfc^T. A£*S^9 0 03&> 
f>7l/- ixOLSPyX^^— ^SAM"*. 

[0 0 7 8] &«@K9 1 Ott, LSP*P*A*U 
K«a^»»JU (K<P) v KSkSf^OLSP^ 
^ h;i/£^fbieJSS9 2 0^ffi2rr*. bftttttM 
»9 2 0Tfl #MK («*ttN) fc»JSU&NSMR© 
3— K^^«r9 5 0-1 — 9 5 0 - N&K*7C»fc^ft 

?»M$n5. Sft:n603-H^^ft LSPO 

[0 0 7 9] 
[K1 2] 

6>' | =CO ' i-j + A<S>* i 

[0 0 8 0] n— F^y^ 9 5 0- 1—9 5 0-NIS, 
20 ^ft^ft&nfc^7cjS#OX^^ b)Vn7*—$\ZKh 
X, **IHOJS»«*hk-=>^«*tUT«l/T 

[0 0 8 1] ^ h;i«HbEB9 2 0TH K 

[0 0 8 2] 
[Si 3] 

D- Z [6>i ij] 2 

[0 0 8 3] dZLTcoi teA^Lfc 1 P, 

©LSPT*5, ^h;K-WfclBlK9 2 OTftt, LS 
P CD 1 6 K^TC^lCft 5 fc«H*Tfcffi£»* 

U, flfftaco/hS ^Jgira — F^£ WI'WfiaiSK:* 

<gffi£MUfc«lw, *©K*5cT?WU MfgOfiifflS: 
4DflB«iLTft4K«V»3-F^y^9 5 0-2&JHV* 

'tlspssu seictt^ft^flsMSjRft* *?ftai 

»«RN«»«0iB-r, 
40 [0 0 8 4] JR«£H-8ffi9 6 OTte, K&jcmzmti 

[0 0 8 5] 
[Si 4] 

E = ZDi 
i» i 

[0 0 8 6] £/MVSiJlsU»9 7 0TH »«5lE^S/> 
50 [0 0 8 7] h;^S^bEElB9 9 0TH */> 
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IS 

w*^* h;^7^— ^oa^^tbTias^g 9 5 

[0 0 8 8] 01 5lil4 0^©f^^^W 

58 1 0 0 0 fcfc£(D.T* L S Pg^flslslft 1 0 0 0 <DWl 
f^^H 1 6£ffl^TIft9rr*o 
[0 0 8 9] Hl6fc*^T. H15t^O#ti£# 

0 1 Ott, *8T9 0 .5*6Aaifc*0*?7WAO 
LSPRWfc; fi/JVMMI3»9 7 0.fl>U*ta«4Ht* 

^1020 &jb wr<*£ h;i^s^Hfc^ff *wta* ^ 

&/Mfcrr<2>:3— F^ hJV£* «/>W5MlHn»9 7 0©U . 
[0 0 9 0] HI 7ttW6©#W£***) ! W9;*— * 

[0 0 9 1] Hte*^T, 0 
.fcAAU 171/-A^ (m«4 0ms) 
4Ay77^'J 1.0 3fc*Kt5.: LSF«*lirKl 
0 7ttH»OLPC»«f*ffV», 
tLTLS Pflfift£*«>S. 

[0 0 9 2] ^ Wkfi^lfclsltt 1 1 2 14, 3-H?y 55 

£Jgv>s. »7&/hS<-TS3-H^h^*»iS» 
IhIKI 3 O'xttWrr*. a-F^WW*R7 

[0 0 9 3] «JFHIfSl 3 0 \Z, X*OLSPtSS«^ 

[0 0 9 4] X*7a^flSH»14 2tt. 
1 2 Ofc*V»T^A3E*6nfcMa» (M<2 B : Z.Z. 
TBtin — ^~?y$ 1 2 OOtfty FR&tkT) £>3-F 
h;KD«*lc»UT, ttXHKl 3 OfcAOfhSS 



^§§314- 3 6 3 0 0 0 

Kl 1 2*6ffl*4*lfc-f>'=r^A J «r«^T. 

fctfv FR££3V>Te (i) &X^7Sfftf5. *I/ 

[0 0 9 5] M6©56«C0*ffi««:® 1 8£ffll> 

TSJ^-T^ HI 8lw*5^THl 7 fcM— C0##^WU 

[0 0 9 6] AA ^fi^lUft 143 tt, »9EslK 1 3 

[0 0 9 7] »aSffMFPBl 7 5TO V »1 n:« 

[0 0 9 8] *I8>JIbH&1 8 5TH ttS«8ffi&«'JWb 

[0 0 9 9] 1319 It, »7©RW©**«ftS*"*"?n 
Hfc^V^r, HI 7 f .1 8tf^-:0#^ 

[oioo] h leaser, xA^a^ffciaai 9 en, 

3 — \i -fy # 2 2 5 fcifeHT^a&fi'fc ^nfcMSS (M 
<2 B : ^tTBBa-H^y* 2 2 5 6>tfy hft&a; 

5feLS^ft«S^-^;Vl 6 5^*lflb-T*<« >6 
fc, WHHWblsItt 1 1 2**6ifl**tifc^T 

lC=P*««&5*lfcbry b*&«^raBS«-9e (i) «r 

[0 10 1] *«^E«i-]nBrBl 7 5 fl^fcHBilO 
[0 10 2] WJIhIBI 8 5TI1 *ttffife»4vfKT* 

» [0103] jia©*««^3*^fc«*fi^^*>a^© 
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17 

[oio4] *js«r»w^©^^* Y)vn? t 

9. 0HA«PARCOR; LAR, h 

[0 10 5] tfc LsV©b— h;v<o»Rfc 
ft 2 taSftft L S P O 2 »ElieMi:fi«)Mttft 

^Xm, pp: 1 9 5- 1 9 6, 1 9'90#10« 

[010 6] *&; * 1 • ' 2 ©«ia©*««Tf 14, »«' 
@ tf§ \Z & V>T, : P %Vt<On ^ * — ^' «r K^tc^ £ 

[0 10 7]- SfcV »2©jBWOW««te*viT,' i7b 
-acol s p MHWftfcBiRo*^ h;i^ 

[0108] kr^mi, m2<D%w<D<kmwr?u* # 

<bTtt*T©««lftW:M f ) o 2#SCO#SiJ£A 

&n^-^cD^«ft : <m«MS) Ttt«toiff5c:t 
£±0, 6©:* ±Rft£R*ftt£M*:fcD. RttftftW 
ft«fc»**scD*«K£fc#-c*s. c<0£$\z-rz a> 

[0 10 9] kft v ^TCORcd^ 
£d&nfeftft<z>'*£' MI^WfcS©iMBRa©«ttfc 
[0 110] Sfc, K*7C»kl^* hJ«^fc*tf5i: 

[0 111] 
[ft 15] 

D=S [co» - {&)' i-i + A oj * i } ] 3 
[0 112] *fc, SM&ffi©ffl-&i*o3iRt::l4, 

[0113] *fc. tj> h;«^bHtbTtt, g«R 50 



#S?4-3 6 3 0 00 

18 

UTtt. «*«R. G r a yRIC** ."Vectorq 
'uant i zation, w £JBLfcfl% (IEEE 
ASSP Magazine, pp.. 4-29, 198 
4*f> CS3S9) 

[0 114] ft, Jgl, 2©RW©MMfc*V>Ttt,. 

[0 115] *&»3,.»4CE)Jf8WCD«B«lr*V>T,. 
*§/h«!PJ[5Il£9 7 0 fc^HF^ FJV-S^Mtimj$ 990* 
fc^teS*)"** hJl^FffclPlSSl 0 1 0O^I:M2 
i*. h^g^fctUB 9 2 0 Tffl A bfc<9**ie>«-* I" . 

■rs asffit^SK*- H«Tfc»* wwsa^ir h^ 

-|a]R9 7 0T, «£fc«/Wfrr*:3^-F<<* h^ottfc 
H-^^r HW&S^fck- SMJo-tF"^ HUtS: 

[oii6] ^ Hi*MbiHi»9 2 ocd^^ h 

T?#<&. WIAH aftRflE)=i-H^^**R«E««IB 

[0 117] SUfcfll-CB, s<2 HH*PflSHB9- 

i«)J;5K-r*-i:±*ftTf4«*tft^»ft 
(^J^«3»»jT«^««ftl4M 8 ) . ^ 
2SRCD^SiJ«KT?«. «R*£jR«3&*a£>; 

fcMtfto. «Mft3W»»ic**«o*Rr<rs:i:3S« 

5. ■- ■ 

[0 118] tfe, *Ti0»l!l^*^TR*B€r*a&5O 

ttftaoRtts^aTtaa-r* <fc ^ c ux^^ ^ c 

[0 119] afc, K^fcrnSir^^ Hili^flsSrff 5 t 
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4#Ei¥4-3 6 3 000 



19 



20 



10 12 0} 
[ft 16] 

D«X [<»i 



— [a>* i-i + Aw* i } .] 



[0 12 1] n—Yzr?9 t*$m&$>*^te&] 

[0 12 2] ^^,HJB«CD»aiElK9 1 OIC^T, i0 
[0 12 3] Hftl 
[0 12 4] S&fc* »3©BW©^«©±3I«^ .. 

s a oBc£>lC<fc3 "Matrix quant i z e.r 
design for LPC speech us 
ing the general lzed .Lloyd 
algorithm, " fcBUMfcfc (IEEE T 
rans. ASSP, pp. 5 3 7 -5 4 5, 1 9 8 5 
4£) CfcSU 0) fc^flSTi**. Th«JW3-H?y 
**»V>*t»J*te*ntt. «R*7:7l^A**a:aT 

[0 12 5] »4 0M9lfl!)SaiS«fc45V*T, «6 

[0 12 6] *fc, h;«^fcfc*tt*iii»R** 

[0 12 7] Sfc, 7W-A©W«*M*l/^'^. 40 

[0 12 8] *5ifctf»7©aSWlCi3^T, ^ 

fc*R«»ffi**£:*fc. 4t03-H^n^ 
<2 B ) <D*^(C»bT« : f % <b«H&illlfiUT'bA^ 



fc»ftsaT*tBH*S»Tfe*V>U n<-=>*©3- 

UtH ^»**6n&M^Hft*AT*^TfeJi:' 
[0 12 9] *^ 7U-rAS*n±0t>Hti-lr^7W 
EUTX^h;Wt?>-*£fi^ftU 

ffl nflR 3 - H 7 * * t £W H Tgt <fc z> \Z U T *> <fc 
[0 13 0] 

■ ft^mz^i? h^a¥ftsfT9. s sk* SRo^ts^ 

RLtViSOT, WV^y hRTt>Jtttfta.i>a:.^«ff 
ET\ ttftCDJ:V^a*Wft^«t^T**i:'VV 

[0 13 1] »2©aWT?tt, 21cr>«5j56;Sr^S^ 

[0 13 2] S3o^i:in«, 

tc, ^iz-Aftw^o^a^^w-^^^w^v 

1 ^©IT^U-AT?*^ h^/^*-* 
h;W15* — £M4* ^2 Hl/S^>ffcLfcM£ l b£KLT 

T?*"^ h;WX9>t--^S:a»lca : T : ft'C*St*iw, 

[0 13 3] *fc, »4©a«THu gJfBfficO^^W 

lC7U-Aft&«*S*T i b, ^ft^lfyhRROWff 
a-CX^i7 h;^5^-^Sfi»traTfl:TS«»ift 

[0 13 4] ^fc, !B5M57<0R8l;:J:n«» W^lt 
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SS¥4-3 6 3 0 0 0 
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22 



[023 i20^^l:i^f 

[03] S3©a^lc^ef^;^>-^»fttS© ' ^ 
[0 4] 7'v^i.t'^^!7V— A-oM«sat'HT» 

[H5] m4 l (bkm£^^^^-9^{t^(o 

[0 6] ^5CD^(C<t^^^^^-^^^@© 

[0 9] »l.o»?8kJ;«*^A9^->««fl^SC€ 
[01 0] H9OLS*P*^fb0»O«ldEfi3Kf^D5; 

[®il] S2co^lcJ:^^/t^^-^^to^; 

[012] 01 l©LSP«MkB»©*fli*iRi-^n 
y^0-e&£, 

[01 3] »3©feMK**»Rrt9*-*«*flS« 40 
[014] 01 3C0LSPS^t©»O«^€:^-r^n 



y£0T&5. 

[01 63 01 5 ©LS PS^YfclHlM<D«5^^-r^D 
V^0"C&£. 

[01 7] m5o^coW^^>-^flF^fl:S©©-- 

99 ^ n v 9 07?* * * 
[01 8] SS6©«BOtW5/-?l»fta«H 

[01 93 »7<7)S£^cr>^^^^-^«F^ft;SeBct>- 

1 0 3 /Xy7y'**EV 

107 LSP##tEbI» 

112 ^9h)VmFf-itm& 

1 2 0 3^H^7f y 

130 WnH*""' ' - 

1 4 2. 1 4 3/ 1 9 5 X^M^HbESS 

16 5 *Fft«H^-^'' : 

1 7 5 JHgQEH-ingrH ' • 

1 8 5 «imibi» — 

5 3 0 LPC#«tIhJ» '< 

5 4 0, 7 0 0 LSPg^fcleJK 

6 5 0, 7 2 0 Zi—Vzfyi? 

-6 6 0, 7 5 0 : MSQEM-jriStt - 

6 7 0, 7 6 0 «/J\«|ff|[HlK 

7 0 6 JB10^hJl,a^fc|5Jtt-.- 
7 0 7 

7 10 Sioa-H^^ 

7 15 ft 2 <D^£ h JUS^klEl& 

8 10 7^77^^^ 

82 0 vyyv—i*$m®fo' 

83 0 lpc^whb- 

840, 1 0 0 0 LSPS?« 

9 2 0 ^ h>«Tft|5IIR - 
9 6 0 Xfltsn-fftinK'- 

9 7 0 fi/MUMIelB 

9 8 0 mLU-Y7v# 

9 9 0 WI*^fbleIK 

ioio b/uar? fcm& 

1 0 2 0 ^3-Hy7^ 
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11 13 



1 — 
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